S1. Particle Size Distribution TiO 2 P25 from TEM Images
We obtained the PSD (particle size distribution) of the TiO2 P25 particles from the measurements of the diameter of 25 TEM pictures. We determined the distribution for each particle diameter, and plotted the PSD ( Figures S1 and S2 ). From it, we calculated the Sauter mean diameter ( 3,2 ) using the equation below. The Sauter diameter accounts for the ration volume to surface area of the particles. The calculation of the alumina film thickness (Supplementary Information S2) is based on the surface area of the particles, then we consider that the 3,2 is the most accurate representation of the mean particle size in order to calculate the film thickness. We also calculated the number-averaged diameter ( 1,0 ) from the transmission electron microscopy (TEM) measurement, observing the difference with the 3,2 . We consider that we do an error of 10% on the measurements of particle diameter from the TEM images (∆ 3,2 = 3 nm). Figure S1 . PSD of the P25 TiO2 from TEM images. We measure the diameter in the TEM pictures, and from them we calculated the 3,2 and plotted the distributions. We obtained an average 3,2 = 32.7 nm. 
S2. Al 2 O 3 Film Thickness Calculation
This calculation is based on the measurements of the mass fraction of aluminium ( Al ) on the coated samples, obtain from the ICP-OES. From this value, we calculate the volume of aluminium oxide per particle ( Al2O3
1P
) related to the mass fraction of aluminium. Finally, we calculate the thickness of the alumina film (δ ) considering spherical particles. To account for the systematic error of the measurements of the particle size ( ∆ 3,2 ) and aluminium mass fraction ( ∆ Al ), we perform the propagation of the uncertainty to calculate the error originated from the calculation of the film thickness (∆δ ). 
S2.1. Equation of the Volume of Alumina Film
Then the volume of aluminium oxide per particle can be calculated with this equation: Table S4 . Film thickness calculated from the ICP-OES measurements, and comparison with the results from the TEM measurements. The interval of confidence represents the error in the measurements as shown. Figure S4 . BET isotherms for the uncoated TiO2 (left), sample coated with 15 cycles (middle), and sample coated with a dosage of precursors six times larger than the base case study (right). We use the values of the particle size measured ( 3,2 = 33 ± 3 nm), density of TiO2 (ρ 2 = 4200 kg/m 3 ) and density of the alumina film (ρ 2 3 = 2500 kg/m 3 ) to compare the measured surface area ( ) with the calculated value ( ). We calculated the interval of confidence of the measurement by calculating the propagation of the uncertainty. These are the equations used: 
S2.2. Calculation of the Thickness of the Aluminium Oxide Film
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S5. ICP-OES Measurements

